Fungal infection usually involves the paranasal sinuses. This is a rare case of fungal mass in concha bullosa. A 19-year-old immunocompetent female patient presented with nasal obstruction. Anterior rhinoscopy revealed enlarged middle turbinate on left side. CT showed heterogenous opacity and enlargement of left middle turbinate. Intraoperatively, middle turbinate was found to be filled with cheesy material which was culture positive for Aspergillus fumigatus.
Introduction
Concha bullosa is a common anatomical variation of lateral nasal wall. The incidence of concha bullosa in various studies is 14% to 53.6% [1] . The most common content is air. Fungal mass in concha bullosa is a very rare condition with only 4 cases documented so far. Mahmut Ozkiris et al. reported a case of a 55-year-old woman with fungal ball in concha bullosa presenting with anosmia [2] . Ciger et al. reported the presence of a dark brown fungal ball during endoscopic resection of concha bullosa in a 29-year-old woman [3] . We present one such case of a young female patient with an isolated fungal mass in the left middle concha without any evidence of fungal infection of paranasal sinuses.
Case Report
A 19-year-old female patient presented with complaints of bilateral nasal obstruction (left > right) for the past 1 year, with reduced sense of smell. There was no history of recurrent sneezing or chronic headache. There was no history of previous surgery or trauma to nose. Anterior rhinoscopy revealed an enlarged left middle turbinate with septal deviation to right side and septal spur on right side. Examination of paranasal sinuses revealed mild tenderness during palpation in left ethmoid sinuses. CT paranasal sinuses showed heterogenous opacity of enlarged left middle turbinate in anterior cuts with concha bullosa in posterior cuts and septal deviation to right side (Figure 1) . There was opacity involving anterior group of ethmoid sinuses on left side. A differential diagnosis of mucocele/fungal mass/tumor was made. The patient was taken up for surgery. Under local anaesthesia, after submucosal resection and spurrectomy, the middle turbinate was incised. It was found to be filled with cheesy material which was removed (Figure 2 ) and sent for microscopy and culture. Anterior ethmoidectomy was done on left side. Post operative period was uneventful. Microscopy revealed the presence of fungal hyphae. The culture of the material was positive for Aspergillus fumigatus. The patient did not show any evidence of recurrence during follow-up (Figure 3) . 
Discussion
Concha bullosa is pneumatisation and enlargement of turbinates. It is most commonly seen in middle turbinate. It is pneumatised from frontal recess, agger nasi cell, anterior ethmoid air cells or middle meatus [4] . There are three types of concha bullosa based on specific site of pneumatisation: 1) Lamellar type: vertical lamella is pneumatised. 2) Bulbous type: inferior portion of turbinate is pneumatised. 3) Extensive (large) type: vertical lamella plus inferior portion of the turbinate is pneumatised [5] . Concha bullosa of superior and inferior turbinates and even bilateral concha bullosa of all the three turbinates have been reported. The concha bullosa can be asymptomatic or cause headache, pain between the eyes, nasal obstruction or obstruct sinus ostium causing symptoms of sinusitis. Though the most common content is air, rarely purulent material, bony septum, pyocele, ossifying fibroma, fungal mass and cholesteatoma have been found inside [6] .
Fungal infection of nose and paranasal sinuses can cause Allergic fungal rhinosinusitis, Acute or chronic invasive fungal rhinosinusitis or fungal ball. All of the above conditions are seen in immunocompetent individuals except acute invasive fungal sinusitis which is seen in immunocompromised individuals [7] . Fungal ball is most commonly seen in the maxillary sinus followed by sphenoid and ethmoid sinuses. It is usually seen in elderly patients (around 60 years) with a female preponderance. Common causative fungi are Aspergillus fumigatus followed by Aspergillus flavus, Scedosporium, Pseudoallescheria boydii and Alternaria. The disease is seen in humid coastal areas. Fungal balls follow a slow benign course. Symptoms include nasal obstruction, nasal discharge, cacosmia, and facial pain. Rarely there may be epistaxis, visual disturbances, fever and convulsions. CT shows heterogenous opacity in the involved sinus with thickening of sinus walls and rarely calcification. Microscopic examination using Haematoxylin and Eosin or Gomori methenamine silver is useful. The fungal mass consists of dense tangles of hyphae with calcifications and oxalate crystals. The fungus can be cultured on Sabouraud's dextrose agar with antibiotics without cycloheximide at 25˚C and 37˚C. Cultures are positive in only 20% to 50% of cases due to lack of viability of fungus [7] . PCR is sensitive to detect viable and nonviable fungal pathogens. A differential diagnosis includes bacterial sinusitis, mucocele, pyocele, malignant tumor or metastasis [8] . It is treated by surgical removal of fungal mass and widening of the sinus ostium. Intraoperatively the gross appearance of the fungus is gritty or cheesy and clay like. The colour may vary white, yellow, green, brown or black. Recurrence is uncommon after debridement and antifungals are not required [8] .
This patient is a young patient (in contrast to the usual age incidence around 60 years). The possible etiology could be some unrecognised minor trauma or the fungal spores could have entered via the drainage pathway of the concha and got lodged inside the concha. The cause of reduced sense of smell could be mechanical obstruction from enlarged turbinate or damage to olfactory epithelium from chronic inflammation due to sinusitis. Post operatively patient had relief of symptoms and there was no evidence of recurrence.
Conclusions
• Isolated fungal mass in concha bullosa is a rare condition.
• In case of enlarged middle turbinate with heterogenous opacity with calcifications a diagnosis of fungal mass should be considered.
• Diagnosis is confirmed by microscopy or culture.
• Surgical debridement with conchoplasty is the mainstay of treatment.
